Deoxyribonucleic acid synthesis-dependent casein gene expression: species differences.
Mammary gland explants from mature virgin mice, rats, and rabbits exhibit an increased rate of both DNA and casein syntheses when cultured in the presence of specific combinations of insulin, hydrocortisone, and PRL. If cytosine arabinoside, a potent inhibitor of DNA synthesis, is added to the culture medium, casein synthesis is inhibited in explants from mice but not in those from rats or rabbits. This inhibition is at the level of accumulation of casein mRNA; an 89% reduction of stimulated levels was observed. The nature of this block was investigated further by examining the general response of mature virgin mouse mammary explants to hydrocortisone and PRL, hormones considered essential for casein gene expression in this species. Cytosine arabinoside did not prevent an increment in either hydrocortisone-induced NADH-cytochrome c-reductase or PRL-induced total RNA synthesis. Previous work has shown that certain insulin-induced responses are also unaffected. Taken collectively, these results suggest that the lesion induced by cytosine arabinoside inhibition of DNA synthesis is distal to the receptor for one or more of these hormones. The necessity for coupling DNA synthesis with overt differentiation in the mature virgin mouse, but not in the rat or rabbit, is one of numerous examples of species variation in regard to the interaction of hormones with the mammary gland.